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U.S. Department 400 Seventh Street, S.W.
; Washington, D.C. 20590

of Transportation COMPETENT AUTHORITY CERTIFICATION ashington

Pipeline and FOR A TYPE FISSILE

Hazardous Materials RADIOACTIVE MATERIALS PACKAGE DESIGN

Safety Administration CERTIFICATE USA/9292/AF-85, REVISION 2

This certifies that the radioactive material package design described has
been certified by the Competent Authority of the United States as meeting
the regulatory requirements for a Type AF packaging for fissile radiocactive
material as prescribed in the regulations of the International Atomic Energy
Agency?! and the United States of America?.

1. Package Identification - PATRIOT.

2. Package Desgcripti yal ized Radiocactive Contents - as described
in U.S. Nuclear Regulatory Commission Certificate of Compliance No.
9292, Revigion 4 (attached).

3. Criticality - The minimum criticality safety index is 1.0. The maximum
number of packages per conveyance is determined in accordance with

Table X of the IAEA regulations cited in this certificate.

4., General Conditions -

a. Each user of this certificate must have in his possession a copy
of this certificate and all documents necessary to properly
prepare the package for transportation. The user shall prepare
the package for shipment in accordance with the documentation
and applicable regulations.

b. Each user of this certificate, other than the original
petitioner, shall register his identity in writing to the Office
of Hazardous Materials Technology, (PHH-23), Pipeline and

Hazardous Materials Safety Administration, U.S. Department of
Transportation, Washington D.C. 20590-0001.

¢. This certificate does not relieve any consignor or carrier from
compliance with any requirement of the Government of any country
through or into which the package is to be transported.

1 "Regulations for the Safe Transport of Radiocactive Material, 1996
Edition (Revised), No. TS-R-1 (sT-1, Revised) ," published by the
International Atomic Energy Adency (IAEA), Vienna, Austria.

2 Title 49, Code of Federal Regulations, Parts 100-199, United States of
America.




(- 2 -)

CERTIFICATE USA/9292/AF-85, REVISION 2

d. Records of Quality Assurance activities required by Paragraph
309 of the IAEA regulations! shall be maintained and made
available to the authorized officials for at least three years
after the 1last shipment authorized by this certificate.
Consignors and consignees in the United States exporting or
importing shipments under this certificate shall satisfy the
requirements of Subpart H of 10 CFR 71.

Marking and TLabeling - The package shall Dbear the marking
USA/9292/AF-85 in addition to other required markings and labeling.

Expiration Date - This certificate expires on August 31, 2010.

This certificate is 1issued in accordance with paragraph 817 of the IAEA
Regulations and Section 173.471 and 173.472 of Title 49 of the Code of

Regulations, in response to the June 07, 2006 petition by

Westinghouse, Columbia, SC and in consideration of other information on file
in this Office.

Certified By:

Jun 23 2006
Robert A. McGuire (DATE)
Associate Administrator for Hazardous Materials Safety
Revision 2 - Issued to endorse U.S. Nuclear Regulatory Commission

Certificate of Compliance No. 9292, Revision 4, and to extend
the expiration date.
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

W§§ ghguse Electric Company, LLC application
date S%ﬁgember 16, 2004, as supplemented.

P.O. Box 355
Pittsburgh, PA 15230-0355 % ,s““'

g»
f

!k
¥

F

%
=
Vi

4. CONDITIONS

5.

(2) Description

A shipping contalngsafor unm;a Jﬁ%&a@m roblies. < be«pﬁage cg??asts of a right rectangular metal
inner container and a wooden : me?}gontam’éf with crfshvogggjg materig¥between the inner and outer
containers. i ﬁ?

There are two versions of ihe:metal inner contamer Both ver&onswmeasure approximately 11-1/4 inches
high by 18-1/8 inches wide by:182 inches long. There are two*¢hannel sections within the inner container,
and each channel section holds OI@BWER fuel assembly: "The inner container is equipped with a lid and
an end cap that are closed by 18 bolts anig fa§fen|ﬁg lugs. The overall dimensions of the wooden outer
container are approximately 30-1/4 inches wide by 31-1/4 inches high by 207-3/4 inches long. The
cushioning material between the inner and outer containers is phenolic impregnated honeycomb and
ethafoam. The inner container may be positioned on a series of vibration dampers mounted on the inside
bottom of the wooden outer container.

The maximum weight of the package, including contents, is 2,988 pounds with the version #1 inner
container and 2,964 pounds with the version #2 (optional) inner container.
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5.(@)(3) Drawings

5.(b) Contents

The packaging is constructed and assembled in accordance with Westinghouse Electric Company, LLC
Drawing Nos.:

10014E27, Rev. 1,

10014E28, Sheets 1 and 2, Rev. 1,
10015E58, Sheets 1 and 2, Rev. 1,
Packaging configurations shown in Flgure 8-1, 8- 7 and 8-9 of supplement dated January 6, 2006, are
authorized. .

Each assembly 13,.,,r1)ade up; @t-,
The fuel pellet dlameter is:GLBt "m (}E 53 cm zifGonium alloy cladding. There is
a 0.0085 cm gap between i gigmum LE%S enrichment of any fuel rod
is 5.0 weight percept:;, Eachy four center rod positions of the

assembly. Three d’vﬁézent fﬁé? gkag@ loadindsEvathe following sgeWwatlons

(A) Maximum averag:é U 235 enrichment ’ghiiparcent WIthfmany axial zone of the assembly;
Maximum U-235 ﬁ@t is 3.25 welghi:pe{i:em of any gadqﬁm} ~urania rod or axial zone of any
gadolinia-urania fuel ¥od:: Maximum number of fuel rods&%ﬁassembly containing 5.0 weight percent
U-235 enriched pellets i8 36 MaXImum U-235 enrichment is 4.0 weight percent for all edge rods,
and 3.5 weight percent for alb’comemodi Eagh a§§embly must include at least eight fuel rods with
a minimum gadolinia content of 2.5 welgﬁt pertent in all axial regions with enriched pellets. The
eight gadolinia rods are arranged with two rods in each quadrant of the fuel assembly. The two
gadolinia rods within each quadrant must be symmetric about the geometric diagonal of the fuel
assembly, and must not be in an edge or corner rod location. Other fuel rods containing gadolinia
may be present.

(B) Maximum average U-235 enrichment is 4.725 weight percent within any axial zone of the assembly;
Maximum U-235 content is 4.2 weight percent of any gadolinia-urania rod or axial zone of any
gadolinia-urania fuel rod; Maximum number of fuel rods per assembly containing 5.0 weight percent
U-235 enriched pellets is 52; Maximum U-235 enrichment is 4.5 weight percent for all edge rods,
and 4.0 weight percent for all corner rods; Each assembly must include at least eight fuel rods with
a minimum gadolinia content of 5.3 weight percent in all axial regions with enriched pellets. The
eight gadolinia rods are arranged with two rods in each quadrant of the fuel assembly. The two
gadolinia rods within each quadrant must be symmetric about the geometric diagonal of the fuel
assembly, and must not be in an edge or corner rod location. Other fuel rods containing gadolinia
may be present.
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5.(b) Contents (continued)

(iiy Description of Assembly .yﬁ%.#

(C) Maximum average U-235 enrichment is 4.858 weight percent within any axial zone of the assembly;
Maximum U-235 content is 4.2 weight percent of any gadolinia-urania rod or axial zone of any
gadolinia-urania fuel rod; Maximum number of fuel rods per assembly containing 5.0 weight percent
U-235 enriched pellets is 80; Maximum U-235 enrichment is 4.0 weight percent for all corner rods;
Each assembly must include at least twelve fuel rods with a minimum gadolinia content of 2.4 weight
percent in all axial regions with enriched pellets. The twelve gadolinia rods are arranged with three
rods in each quadrant of the fuel assembly. The three gadolinia rods within each quadrant must be
symmetric about the geometric diaganal of the fuel assembly, and must not be in an edge or corner
rod location. Other fuel rodvoﬁhmg gécﬁ)lirﬁama‘ay be present

Each assembly is madﬁp of 96 fuel rods having a maximum actsv”e,,tﬂel length of 150 inches. Each
assembly contains fq r%ne—thjrd length fuel rods and eight two-jhwdsf%ngth fuel rods. The four one-third
length fuel rods are, f6Gated on_ thie.outside corners of the asaéniblil Thefeight two-thirds length fuel rods,
arranged as two rddﬁﬁn each QUEE fapé:foe“a’ted on tf}&geometnc diagonal toward the
center of the assembly The fué shpe Z ;omlnal encapsulated in 0.061 cm nominal
zirconium alloy clagding. Ther@a . the pellets aﬁﬂ the cladding. The maximum
U-235 enrichmen; ot any fuel ro@j &welgm Q_ercenta ggﬁassembly cé‘ntams water holes in the four
center rod positiofs°of the é.$ge bl Fhe ﬁmﬁst betranspegled in channels. The
specifications for gfgh on&;b{;d lengthraxid 3uelass me as follows:

o
EgE
@

: s per:ﬁ%ﬁdran’c Maximum U-235
on of the dsgembly must include at least eight
Nt of 4 sight percept il 1 all axial regions with enriched
pellets. The elght gadollnla rods arés Qed wvtﬁ“‘mo rods jfeeach quadrant of the fuel assembly,
arranged symmetnc@y ;;ﬂong the geo ric diagonal of the@;ay_ssembly, and must not be in an edge
or corner rod location. —»‘“i'he section must contain 12 wat&r-holes, arranged as three water holes in
each quadrant of the assem One of the three water holes within each quadrant must be located
on the outside corner locatiofi df t@assgmb&"ﬂ%n he other two water holes must be located on the
geometric diagonal of the fuel assembly. "Other fuel rods containing gadolinia may be present.

(A) Upper sectioni gg,:st cog;@”
ennchment of any rod |§5

(B) Middle section must contain 92 fuel rods, arranged as 23 rods per quadrant. Maximum U-235
enrichment of any rod is 5.0 weight percent. This section of the assembly must include at least ten
fuel rods with a minimum gadolinia content of 4.0 weight percent in all axial regions with enriched
pellets. The ten gadolinia rods must be arranged symmetrically along the geometric diagonal of the
assembly, and must not be in an edge or corner rod location. The section must contain four water
holes, arranged as one water hole in each quadrant of the assembly. Each water hole within each
quadrant must be located on the outside corner location of the assembly. Other fuel rods containing
gadolinia may be present.

(C) Lower section must contain 96 fuel rods, arranged as 24 rods per quadrant. Maximum U-235
enrichment of any rod is 5.0 weight percent. This section of the assembly must include at least
twelve fuel rods with a minimum gadolinia content of 4.0 weight percent in all axial regions with
enriched pellets. The twelve gadolinia rods must be arranged symmetrically along the geometric
diagonal of the assembly, and must not be in an edge or corner rod location. Other fuel rods
containing gadolinia may be present.
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5.(b)(2) Maximum quantity of material per package

Two fuel assemblies. The total weight of contents not to exceed 1,320 pounds.

5.(c) Criticality Safety Index: 1.0
6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed, polyethylene sheath which may
not extend beyond the ends of the fu%%%y. %"B&d;?}ds@%the sheath may not be folded or taped in any
manner that would prevent the flgv&g;% ids into, or out 6?, ?ﬁééhggthed fuel assembly.
LY %‘t:“‘% = NA&QZ‘%’ =

<

7. For the contents described imgj(b)ﬁ)(i), polyethylene inserts may beﬁ@ioned between rods within the fuel
assemblies. The quantity@if?%olyethylene must not exceed 18.33 g polyethylene per centimeter length of the
fuel assembly, and must.not’exceed a total of 6.99 kg per fuel assembly. “Jhe polyethylene may be borated.
No polyethylene insertﬂﬁ? ugetkfor the contents describegyin 5.(b)(1)GiL.

8. In addition to the requirements of Su £
s “; fmﬁé

(a) The package muéi:be prepgrecﬁ By
in Chapter 7 of the*application.

(b) Each packaging must be actpitan
R S

é,drdaq;:%g?with the Acceptance Tests and

1.,;:”‘"@

LE E . .
9. For packagings fabricated ip accordance with' it5E58, Rev. 1 (referred to as version #2 inner

containers), only Serial N&§%1 through 039%irjelusiva, af’é?égihoriz; f
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10.  The package authorized by thisGettificate is hereby approv
10 CFR 71.17. i wd
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11.  Reuvision No. 3 of this certificate may be used untl “January 31, 2007. |

12. Expiration date: August 31, 2010. |
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REFERENCES

Westinghouse Electric Company, LLC consolidated application dated: September 16, 2004.

Supplements dated: April 14, June 14, August 9, September 22, 2005; and January 6, 2006.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Robert A. Neison, Chle'Qf
Licensing Section
P Spent Fuel Project Offlce.\
e’ B g Office of Nuclear mfejmeaf%tﬁ,
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